It is increasingly evident that the pathobiologic alterations in asthma are heterogeneous and that analysis of the airway transcriptome can define patterns of gene expression that reveal transcriptional endotypes of asthma (TEA clusters) that are clinically meaningful. To determine if this is possible, we conducted a novel unsupervised Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway based clustering analysis of gene expression in the induced sputum of adults and children with asthma. The identified TEA clusters were correlated to demographical, physiological and inflammatory phenotype of the disease. Differentially expressed genes between each TEA cluster and controls were identified and analyzed for functional enrichment analysis to better understand the pathobiology of each TEA cluster.
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Conclusion
Non-invasive analysis of the sputum transcriptome conducted in this study identified three TEA clusters with different clinical and physiologic characteristics of disease. Two TEA clusters are associated with phenotypes of severe diseases: a history of a near fatal asthma, a history of hospitalization for asthma, and weakly overlap with SARP clusters and TH2 high/low defined disease. This suggests that the TEA clusters are unique and driven by biologic phenomena that are "upstream" or parallel to Th2 inflammation.
Results
Three TEA clusters were identified. TEA cluster 1 had the most subjects with a history of intubation (P=0.05), a lower pre-bronchodilator FEV1 (P=0.006), a higher bronchodilator response (P=0.03), and higher exhaled nitric oxide levels (P=0.04), compared to the other TEA clusters. TEA cluster 2, the smallest cluster had the most subjects that were hospitalized for asthma (P=0.04). TEA cluster 3, the largest cluster, had normal lung function, low exhaled nitric oxide levels, and lower inhaled steroid requirements. Evaluation of TEA clusters in children from Asthma BRIDGE cohort confirmed that TEA clusters 1 and 2 are associated with a history of intubation (P=5.58x10-06) and hospitalization (P=0.01), respectively. Evaluation of the TH2 gene signatures suggested a much lower prevalence of TH2 high disease than previously reported. 
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